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(54) Carburetor with air and throttle valve for two-cycle engine 

(57) A carburetor (10) for providing a fuel and air 
mixture and a scavenging air supply to a two stroke 
internal combustion engine has a throttle valve (20) 
received in a fuel and air mixing passage (12) and con- 
nected to a throttle drive for controlling engine operation 
and an air valve (30) received in an air passage (16) and 
selectively operably connected to the throttle valve (20) 
by a lost motion coupling. Preferably, the throttie valve 
(20) and the air valve (30) are barrel-type valves each 
comprising an opening (22,32) formed through a shaft 
extending transversely through and rotatable within an 
associated bore of the carburetor body. The lost motion 
coupling may comprise a pair of selectively meshed 
gears (40,50) consisting of a first partial gear (40) con- 
nected to a shaft of the throttle valve (20) for co-rotation 
with the throttle valve shaft, and a second partial gear 
(50) connected to a shaft of the air valve (30) for co-rota- 
tion with the air valve shaft and having a gap (50a) 
between two adjacent teeth so that the first partial gear 
(40) does not mesh with the second partial gear (50) 
until the throttle valve (20) has rotated to a predeter- 
mined angle or position from an idle position. A gear 
ratio of the gear pair (40,50) is set in such a manner that 
the throttle valve (20) and the air valve (30) are simulta- 
neously operable at a fully opened position to permit 
substantially unrestricted fluid flow through their respec- 
tive passages in the carburetor body. 
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the opening of the throttle valve 20. The throttle valve 20 
and the air valve 30 can be moved to their fully or wide 
open positions simultaneously which is desirable to 
support wide open throttle operation of the engine. Fur- 
ther, the outer diameters of the throttle valve 20 and the 
air valve 30 can be as small as possible and may be 
equal to each other to facilitate manufacturing the 
valves and the carburetor to receive the valves. To delay 
the opening of the air valve 30 relative to the opening of 
the throttle valve 20, the second partial gear may have a 
tooth missing from its profile or may otherwise have a 
gap which delays initial meshing or engagement of the 
gears 40,50. Also, the rate at which the air valve 30 and 
throttle valve 20 open may be varied and controlled by 
selecting the relative size of the gears 40,50, and by 
selecting shapes and numbers of teeth of the gears, 
and determining an appropriate gear ratio. 

Claims 

1 . A carburetor, comprising: 



4. The carburetor of claim 2 wherein the second gear 
has a gap between a first tooth and a second tooth 
to delay initial meshing of the first and second 
gears. 

5 

5. The carburetor of claim 4 wherein the second gear 
has a tooth missing between the first toot and sec- 
ond tooth to define the gap. 

to 



15 



20 



a body having a fuel and air mixing passage 
and a separate air passage; 
a throttle valve received in the body and rotata- 25 
ble between idle and wide open positions and 
having a throttle valve shaft extending gener- 
ally transversely through the fuel and air mixing 
passage with a throttle bore through the shaft; 
an air valve received in the body and rotatable 30 
between fully closed and fully open positions 
and having an air valve shaft extending gener- 
ally transversely through the air passage with 
an air bore through the air valve shaft; and 
a lost motion coupling selectively connecting 35 
the throttle valve and the air valve to permit 
rotation of the throttle valve relative to the air 
valve from its idle position to a predetermined 
position between its idle and wide open posi- 
tions and to thereafter cause rotation of the air 40 
valve in response to rotation of the throttle 
valve with both the air valve and throttle valve 
being simultaneously operable in their respec- 
tive fully open and wide open positions. 

45 

2. The carburetor of claim 1 wherein the lost motion 
coupling comprises a first gear connected to the 
throttle valve shaft for co-rotation with the throttle 
valve shaft and a second gear connected to the air 
valve shaft for co-rotation with the air valve shaft so 
and being engageable with the first gear during at 
least a portion of the rotation of the first gear. 



3. The carburetor of claim 2 wherein both the first gear 
and second gear are partial gears having a gear ss 
ratio set to permit the throttle valve and air valve to 
operate simultaneously in their respective wide 
open and fully open positions. 
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engine. In its fully closed position corresponding to idle 
engine operation, the air bore 32 of the air valve 30 is 
rotated completely out of registry with the air passage 
1 6 to prevent fluid flow past the air valve 30 so that scav- 
enging air will not be supplied to the cylinder of the 
engine. 

[0012] As shown in FIG. 1, a first partial gear 40 is 
connected to the throttle valve shaft 24 for co-movement 
therewith. A second partial gear 50 is connected to the 
air valve shaft 34 and is engageable with the first partial 
gear 40 during at least a portion of the throttle valve 20 
movement from its idle position to its wide open position 
to drive the second partial gear 50 and hence, the air 
vaive 30 for rotation. The second partial gear 50 has a 
tooth missing from its profile providing a gap 50a 
between its first and second teeth so that in its idle posi- 
tion and upon initial rotation of the throttle valve 20 from 
its idle position, a first tooth of the first partial gear 40 
does not engage the second partial gear 50. As shown 
in FIG. 3, the first partial gear 40 does not engage the 
second partial gear 50 until the throttle valve 20 is 
opened or rotated a predetermined amount from its idle 
position. 

[0013] As shown in FIG. 4, at low speed operation 
of the engine above idle, the throttle valve 20 is opened 
further than at the idle position ( FIG. 2), and a greater 
amount of the fuel and air mixture than at the idle posi- 
tion is supplied to the engine. The air valve 30 remains 
in its fully closed position preventing communication 
between the air bore 32 and the air passage 16, and a 
scavenging air supply is not provided to the engine. 
[0014] As shown in FIG. 3, at this low speed engine 
operation, the first partial gear 40 is in contact with the 
second partial gear 50 but has not begun to rotate the 
second partial gear 50. In short, when the first partial 
gear 40 of the throttle valve 20 has rotated away from its 
idle position by a predetermined angle, it comes into 
contact with the second partial gear 50 of the air valve 
30. Further rotation of the first partial gear 40 beyond 
the predetermined angle at which the gears 40,50 ini- 
tially engage or mesh, rotates the second partial gear 
50 and hence, rotates the air valve 30 to open it. 
[0015] As shown in FIG. 6, at high speed or wide 
open throttle engine operation, the throttle valve 20 is 
fully opened, and a larger amount of the fuel and air 
mixture than at the lower speed operation is supplied to 
the engine. At the same time, the air valve 30 is also 
fully opened to supply scavenging air from the air pas- 
sage 16 to the cylinder of the engine. 
[0016] As shown in FIG. 5, at the high speed or 
wide open throttle engine operation, while the throttle 
valve 20 rotates from the position as shown in FIG. 4 to 
the position as shown in FIG. 6, the first partial gear 40 
causes the second partial gear 50 to rotate from the 
position as shown in FIG. 3 to the position as shown in 
FIG. 5 along with the rotation of the first partial gear 40. 
[0017] Now, the operation of the carburetor 10 for 
the two stroke internal combustion engine will be 



described. When the throttle valve lever (not shown) is 
rotated against the force of its return spring by means of 
an operating lever (not shown) usually through a remote 
control cable, the throttle valve 20 rotates from its idle 

5 position as shown in FIG. 2 to its low speed position as 
shown in FIG. 4, thus increasing the degree to which the 
throttle valve 20 is opened. During this period, the first 
partial gear 40 connected to the throttle valve shaft 24 
rotates from the position as shown in FIG. 1 to the posi- 

10 tion as shown in FIG. 3. During this rotation of the first 
partial gear 40 it is not engaged or meshed with the sec- 
ond partial gear 50, and therefore, the second partial 
gear 50 does not rotate which keeps the air valve 30 
fully closed as shown in FIG. 4. Accordingly, at the idle 

is and low speed operation of the engine, only the fuel and 
air mixture is supplied to the engine through the throttle 
valve 20 and fuel and air mixture passage 12, the scav- 
enging air supply is not provided to the engine. There- 
fore, an overly lean fuel and air mixture condition in the 

20 engine cylinder will be avoided, and drawbacks such as 
a decrease in the output and stability of the engine will 
be eliminated. 

[0018] When the throttle valve lever is further 
rotated against the force of its return spring by means of 

25 the operating lever through the remote control cable, the 
throttle vaive 20 rotates from its low speed position 
shown in FIG. 4 to its high speed or wide open position 
shown in FIG. 6 permitting substantially unrestricted 
fluid flow through the throttle valve 20. Meanwhile, the 

30 first partial gear 40 connected to the throttle valve shaft 
24 rotates from its low speed position shown in FIG. 3 to 
its high speed position shown in FIG. 5 to likewise rotate 
the second partial gear 50. Along with the rotation of the 
second partial gear 50, the air valve 30 is rotated from 

35 its fully closed position shown in FIG. 4 to its fully open 
position shown in FIG. 6 permitting a substantially unre- 
stricted airflow through the air passage 16. The fuel and 
air mixture is supplied to the engine according to the 
degree to which the throttle valve 20 is opened, and 

40 simultaneously air is supplied to the cylinder according 
to the degree to which the air valve 30 is opened. 
[0019] Preferably, during an exhaust or scavenging 
stage of the engine cycle, the scavenging air supply is 
first introduced to the combustion chamber to facilitate 

45 the removal of exhaust gases from the combustion 
chamber. Then the fuel and air mixture is supplied to the 
combustion chamber and the scavenging air and the 
fuel and air mixture are in a layered or stratified state in 
the combustion chamber to inhibit the escape through 

so an exhaust port of the fresh fuel and air mixture. This 
greatly reduces the hydrocarbon content of the engine 
emissions, improves fuel efficiency, and improves stabil- 
ity and performance of the engine. 
[0020] Advantageously, with the carburetor con- 

55 structed as above described, there is no need to make 
the throttle valve 20 and the air valve 30 different in 
diameter or in the degree to which they are opened to 
retard or delay the opening of the air valve 30 relative to 
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nates the scavenging air supply at low speed and low 
load engine operation, permits timing of the initial open- 
ing of the air valve relative to the throttle valve of the car- 
buretor to be freely set, selectively interconnects the 
throttle valve and air valve, permits at least some rela- 
tive movement between the throttle valve and air valve, 
may have a throttle valve and an air valve which need 
not be different from each other in diameter or in the 
degree or extent to which they open in order to retard 
the opening time of the air valve and inhibit or prevent 
providing the scavenging air supply at least at engine 
idle operation, does not interconnect the throttle valve 
and air valve with a lever and link arrangement, avoids 
providing too much air to the engine, improves engine 
operation, reduces engine emissions, increases engine 
fuel efficiency, is of relatively simple design and eco- 
nomical manufacture and assembly, reliable and in 
service has a long useful life. 

Brief Description of the Drawings 

[0008] These and other objects, features and 
advantages of this invention will be apparent from the 
following detailed description of the preferred embodi- 
ment and best mode, appended claims and accompa- 
nying drawings in which: 

FIG. 1 is a plan view of a carburetor for a two stroke 
internal combustion engine according to the inven- 
tion illustrating a relationship between a first partial 
gear and a second partial gear at a position corre- 
sponding to idle engine operation; 
FIG. 2 is a sectional view of the carburetor of FIG. 1 
illustrating the idle position of a throttle valve and a 
fully closed position of an air valve of the carburetor 
set for idle engine operation as in FIG. 1 ; 
FIG. 3 is a plan view illustrating a relationship 
between the first partial gear and the second partial 
gear at a position corresponding to a low speed, 
low load operation of the engine between idle and 
wide open throttle engine operation; 
FIG. 4 is a sectional view illustrating the positions of 
both the throttle valve and the air valve at the low 
speed, low load engine operation as in FIG. 3; 
FIG. 5 is a plan view illustrating a relationship 
between the first partial gear and the second partial 
gear at a position corresponding to high speed or 
wide open throttle engine operation; and 
FIG. 6 is a sectional view illustrating the positions of 
both the throttle valve and the air valve at the high 
speed or wide open throttle engine operation as in 
FIG. 5. 

Petted Description of the Preferred Embodiment 

[0009] Referring in more detail to the drawings, 
FIGS. 1 and 2 illustrate a carburetor 10 for a two-stroke 
internal combustion engine which is constructed to 
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selectively deliver to the engine a scavenging air supply 
through an air passage 16 independently of a fuel and 
air mixture provided to the engine through a fuel and air 
mixing passage 12. As shown in FIG. 2, the carburetor 

5 10 has a body 1 1 in which the air passage 16 and the 
fuel and air mixing passage 12 are formed. A barrel type 
throttle valve 20 has a shaft 24 which extends through a 
cylindrical bore 14 generally transversely through the 
fuel and air mixing passage 12 and has a throttle bore 

10 22 therethrough. The throttle valve shaft 24 is con- 
nected to a throttle lever (not shown) which is actuated 
to control the movement of the throttle valve 20 and 
hence, the operation of the engine between idle and 
wide open throttle engine operating conditions. A barrel 

75 type air valve 30 has a shaft 34 which extends through 
another cylindrical bore 18 generally transversely 
through the air passage 16 and has an air bore 32 
therethrough. The throttle valve shaft 24 and air valve 
shaft 34 are each rotatable within their bores 14,18 on 

20 an axis generally transverse to their respective pas- 
sages 12,16 and parallel to each other to control the 
extent to which the throttle bore 22 and the air bore 32 
are aligned with their respective passages 1 2, 1 6 to con- 
trol the fluid flow through the passages 12, 1 6. 

25 [0010] In a conventional manner, the carburetor 
body 1 1 includes in its lower part a constant pressure 
fuel chamber and an atmospheric chamber which are 
partitioned by means of a membrane or diaphragm. The 
constant pressure fuel chamber is supplied with fuel 

30 from a fuel tank by a fuel pump and is maintained at a 
predetermined pressure. A fuel nozzle 26 projects from 
the fuel chamber into the throttle bore 22 of the throttle 
valve 20. A rod valve 27 (FIG. 2) projecting into the 
throttle bore 22 is inserted into the fuel nozzle 26 so as 

35 to adjust the extent to which a fuel jet port 26a of the fuel 
nozzle 26 is open. By rotating the throttle valve lever 
against a force of a return spring which biases the throt- 
tle valve lever and hence, the throttle valve 20, to their 
idle positions, the extent to which the throttle valve 20 is 

40 open is increased. At the same time, the rod valve 27 is 
moved axially relative to the luef nozzle 26 by means of 
a cam mechanism which is formed between the throttle 
valve lever and an upper end wall of the carburetor body 
to increase the degree to which the fuel jet port 26a of 

45 the fuel nozzle 26 is opened. This permits a greater vol- 
ume of fuel to flow through the fuel jet port 26a as the 
engine accelerates from idle towards wide open throttle 
operation and hence, requires more fuel for its opera- 
tion. 

so [0011] As shown in FIG. 2, at idle engine operation, 
the throttle valve 20 is yieldably rotationally biased to its 
idle position and the air valve 30 is also yieldably rota- 
tionally biased to its fully closed position by separate 
return springs (not shown). At the idle position of the 

55 throttle valve 20, the throttle bore 22 is only slightly open 
to the air intake passage 1 2, and a mixture of air drawn 
through the fuel and air mixing passage 12 and fuel 
from the fuel nozzle 26 is supplied to a crankcase of the 
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Description 

Field of the Invention 

[0001] This invention relates to a carburetor for a 
two stroke engine and more particularly to a carburetor 
which provides a scavenging air supply independently 
of a fuel and air mixture. 

Background of the Invention 

[0002] in a conventional crankcase compression 
type two stroke internal combustion engine, a fuel and 
air mixture is supplied to the engine crankcase through 
a fuel and air mixing passage in the carburetor. The fuel 
and air mixture in the crankcase is pressurized in the 
crankcase during a portion of the stroke of a piston of 
the engine and is supplied through a scavenging or 
transfer port to a combustion chamber of the engine cyl- 
inder to assist the scavenging of combustion gases 
which remain in the cylinder and to provide a fresh fuel 
and air mixture for the next combustion event. Undesir- 
ably, a portion of the fresh fuel and air mixture provided 
to the combustion chamber escapes through the 
exhaust port with the exhaust gas thereby increasing 
the hydrocarbon content of the engine emissions and 
reducing the fuel efficiency of the engine. 
[0003] At least in part to reduce engine hydrocar- 
bon emissions and improve fuel efficiency, it has been 
proposed to provide a scavenging air supply to the 
engine through a second bore in the carburetor. A throt- 
tle valve may be used to control fluid flow through the 
fuel and air mixture passage and an air valve to control 
the scavenging air flow through the second bore. An 
example of a conventional carburetor having the throttle 
valve and air valve provided in a carburetor body is 
shown in Japanese Patent No. 9,268,918 
[0004] However, at least at engine idle operation, 
the scavenging air supply is undesirable as it provides 
too much air to the engine causing an undesirably lean 
fuel and air mixture in the engine and poor engine per- 
formance, stability and acceleration. Therefore, selec- 
tive control of the scavenging air supply relative to the 
fuel and air mixture supply, is needed. However, in a 
carburetor wherein the throttle valve and the air valve 
are barrel type valves formed integrally with each other, 
in order to control the opening time of the air valve rela- 
tive to the throttle valve, the throttle valve and the air 
valve must have different diameters or there must be a 
difference in the extent to which the valves open. Form- 
ing the valves of different diameter increases the cost to 
make the valves and the cost to manufacture the caibu- 
retor to accommodate the differently sized valves. Limit- 
ing the extent to which the air valve opens is also 
undesirable because at wide open throttle operating 
conditions, it is desirable to provide as much air as pos- 
sible to the engine to assist in scavenging exhaust 
gases, to increase the mixing of fuel and air in the com- 



bustion chamber and to support combustion of the fuel 
and air mixture in the combustion chamber. 

Summary of the Invention 

5 

[0005] A carburetor for providing a fuei and air mix- 
ture and a scavenging air supply to a two stroke internal 
combustion engine has a throttle valve received in a fuel 
and air mixing passage and connected to a throttle drive 

10 for controlling engine operation and an air valve 
received in an air passage and selectively operabiy con- 
nected to the throttle valve by a lost motion coupling. 
Preferably, the throttle valve and the air valve are barrel- 
type valves each comprising an opening formed 

is through a shaft extending transversely through and 
rotatable within an associated bore of the carburetor 
body. The lost motion coupling may comprise a pair of 
selectively meshed gears consisting of a first partial 
gear connected to a shaft of the throttle valve for co- 

20 rotation with the throttle valve shaft, and a second par- 
tial gear connected to a shaft of the air valve for co-rota- 
tion with the air valve shaft. A gear ratio of the gear pair 
is set in such a manner that the first partial gear does 
not mesh with the second partial gear until the throttle 

25 valve has rotated to a predetermined angle or partially 
open position from an idle position and the throttle valve 
and the air valve are simultaneously operable at a fully 
opened position to permit substantially unrestricted fluid 
flow through their respective passages in the carburetor 

30 body. 

[0006] To increase the engine operating speed or 
power from engine idle operation, a throttle valve lever 
is rotated against a spring biasing it to its idle position by 
means of an operating lever through a remote cable, to 

35 further open the throttle valve from its idle position 
towards its wide open position. According to the inven- 
tion, when the first partial gear has rotated a predeter- 
mined angle, the first partial gear abuts against or 
initially meshes with the second partial gear which is 

40 connected to a shaft of the air valve and continued 
opening of the throttle valve causes the first partial gear 
to drive the second partial gear for rotation. This rotation 
of the second partial gear rotates the air valve from its 
fully closed position toward its fully open position. The 

45 first partial gear continues to rotate the second partial 
gear to increase the opening degree of the air valve until 
it reaches its fully opened position preferably at the 
same time the throttle valve reaches its wide open posi- 
tion. In this manner the throttle valve and the air valve 

so can be simultaneously opened, by providing the throttle 
valve and the air valve as separate members connected 
to the gears which have different outer diameters, and 
by selecting shapes and numbers of teeth of the gears, 
and determining an appropriate gear ratio. 

55 [0007] Objects, features and advantages of the 
invention include providing a carburetor for supplying a 
fuel and air mixture to an engine and selectively supply- 
ing a scavenging air supply to the engine which termi- 
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(54) Carburetor with air and throttle valve for two-cycle engine 

(57) A carburetor for providing a fuel and air mixture 
and a scavenging air supply to a two stroke internal 
combustion engine has a throttle valve received in a fuel 
and air mixing passage and connected to a throttle drive 
for controlling engine operation and an air valve 
received in an air passage and selectively operably con- 
nected to the throttle valve by a lost motion coupling. 
Preferably, the throttle valve and the air valve are barrel- 
type valves each comprising an opening formed 
through a shaft extending transversely through and 
rotatable within an associated bore of the carburetor 
body The lost motion coupling may comprise a pair of 
selectively meshed gears consisting of a first partial 
gear connected to a shaft of the throttle valve for co- 
rotation with the throttle valve shaft, and a second par- 
tial gear connected to a shaft of the air valve for co-rota- 
tion with the air valve shaft and having a gap between 
two adjacent teeth so that the first partial gear does not 
mesh with the second partial gear until the throttle valve 
has rotated to a predetermined angle or position from 
an idle position. A gear ratio of the gear pair is set in 
such a manner that the throttle valve and the air valve 
are simultaneously operable at a fully opened position 
to permit substantially unrestricted fluid flow through 
their respective passages in the carburetor body. 
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